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tiuued on the Pacific coast and ritin or snow i n  t'he Rocky 
Mouutiiiu regioris and tlie Nartl~west~. On tile moruiug of the 

in all districts, the rainfall amounting to almost an iuch in 
southeru California, and Arizona. The raiufitll was also heavy 
in the Mississippi Vitlley wheu the storm was central over 

37th ntid probably rrsulted its a secont1:iry t1istnrb.ince form- 
ing i u  the bnronietric trough mhiclr itttended the disturbance 

Lake Superior. 
VI1 Appeared on the Pacific coast 011 the Slst, a8ttentled 

by ge B ral rains ou the c o a x  and suow over the plateau 
regions. This storm continued during the !Ed, the rainfall 
b&g very heavy, and the southerly gales unusually severe, 
.causing considerable d:iluiige to shipping aloug the northeru 
California and Oregon coasts. On the afternoon of the 23d 
the storm-centre had passed to the east of the coast liue uear 
soutlreru Oregon, when t8he wind shifted to uortherly, atteudetl 
by mow over Washingtou as  fiir west a s  t81ie coast. This dis- 
turbance passed over the- ceutral pl:iteiIu regiou to Coloratlo, 
where i t  WBS central ou the afteruoou of the 33d, wheu it i n -  
cluded within its limits the entire region west of' tlre Mis- 

sepiirntetl the two depressions, the secondary moving eastward 
with decrensiug 1)ressnre ;it the centre, wliile the primary re- 
maiiied statioiiary over Colorado, the pressure increasing a t  
the centre wit11 the advance of the area of h igh  pressure until 
the 27tl1, wheu it moved southward to Iiorthern TeXiIS, where 
it fillet1 up. 

VIII.--Thi~. storm developed in the southern extremity of 
the barometric trough which ntteuded the preceding storm. 
I t  m a s  first observed :is aentral iu northerti Geolgiit 011 the 
35th and moved uortlie;~stward, followiug the coast line, 
rexcliiiig North CiiroliniL on the mortiiug of the 26th anrl the 
soutlt New EI I~ IRI I~ I  coast on the afternoon of that date. The 
westerly minds followiug this storm were severe over the Qulf 
and on the houth At81autic coitst ou the SGth. The storm ap- 
lmreiitly increased i n  force its it pnsstttl to the eitst of and iiloug 
the Nr\r Engl.ind coiist diiriug the 37th. 

w 
NORTH ATLANTIC STOBMS FOB FEBRUARY, 1891 (pressure i n  inches aud 11tiI1it1irtres; wild-lorce b j  Beaufort scale). 

The i)aths of the storms that  ai)i)e:tred over the west i)art8 of' I i,robablv recurred west\rnrd nut1 iiliited with a storm which 
the nohh Atlantic 0ce;tn durir;$ February, 1891, itre'slinwti 
QU Chart I. These paths have been determiued f'roin iuter- 
national obserratious b.v c;iptitins of ocean ateamsltips :iud 
soiling vessels received through the co-operittiou of the Hy- 
drographic Office, Navy Delmtineut,  aud the '&New Pork 
Herald .Weateer Service." 

Sborms of' marked severity were not reported on the uorth 
Atlautic 0ce:tu during the mouth. Over and iieiir the British 
Isles high barometric pressure coiitiuuecl during the lirst aut1 
second decades of the ~iioutli, and after the 20th there \rere 
four dates, the 32~1, %th, 2Gth, iind %th, wlieu the !)ressure 
fell below 30.00 ( X S )  in Great Britaiu aud Trelitutl. The  high 
pressure over tlie eitsteru ['art of  the oceau deflected the storms 
of western origin northward, iiuil iint8il the latter pnrt of' the 
mouth the ceutres passed iiortli of tlie trau~-~4tl1tutic ste;iin- 
ship routes before reacliiug t8he 25th meridian. Over the west- 
ern part of the oceau storms of' moderate streitgtli :idrancetl 
from the Americati coqtiuent iIt close i ~ ~ t e ~ i t l h .  
On the 1st  a storm moved eiIstwsri1 over the Cauadian Nari- 

time Proriuces anrl the Gulf of &tint Li1~re11c.e. Oil tile Sd 
t h i s  storm mas ceittral ou the nortlieast edge of the Bitulis ot 
N e ~ f ~ ~ ~ ~ d l i i ~ i d ,  with pressure below 39.30 (744 J aiid f'rehlr to 

over mid-ocean uorth of the regiou of observation. 0 1 1  the 1st 

Nemfoaut m d ,  miis central over mid-oceau i n  high I;ttitudeh, 
after whic 1 it disappeared iu the direction of Icelii~iil. Or1 the 
morning of the 4th a storm wltich had iuoved froui the Siiiut 
Lawreuce Valley was central nrer the uortheast part of tlw 
Gulf of Saint Lawrence, with pressure below 3!).30 (744), :iller 
which it pusseed nortlieestwarrl begoud the region of obsr i~a-  
tion. Ou the Gtli a storm \ V i t s  ceutral over mid-ocean i u  high 
latitudes. OU t h e  7th a11d 8th a storm was ceutral south iiutl 
southeast of Nova Scotin, and by the 9th th i s  storin hnd moved 
northeaRtmard over the BiLukS of Newfoundlaud, w i t h  lwess-  
ure about 39.40 (747) aud fresh to strong gitles, af'tei which it 
moved uortheitst,ward and disappeared north of' tlie regiou of 
observation after tlre 10th. On the morning of tlie 10th a storrn 
was central over Miiiue, wheuce i t  moved uortheast of NHW- 
foundland b ~ -  the l l t h ,  w i t h  pressure belo\r 29.30 (742) and 
fresh gales. By the 12th this storni had moved eastward to 
the 40th meridian, thence to about the 35th nieridixn by the 
13th, and to the 30th meridian by the l i t h ,  filler wlticli it 

strong gales, and by the Yd the storm-ceutre hnd :rdv;lllcwl 

A storm of counideritble stre~igth,  which hild ; id \~t~cet l  fro111 

~ 

lratl :id\-:xilcetl from sot1til of' N e ~ f ~ ~ ~ i ~ d l i ~ ~ d .  
On the l G t l t  :L storm moved e;IstWitrd from t11eSaiut Lawreuce 

Viillcy over the Gulf of' SiLiIit Lawreuce :iud on the inoruiug 
o f  tlie 17th it w;ts ceutral northeast of' the Grand Banks, 
wlieuce it moved slowly eastward to about the 35th nieridiau 
by the lSth, after wliich it disappearetl rtortli of  the region of 
observation. Ou tlre ntorning of tlie 17th R storm WRS ceutral 
soutlt of Nova Scotiit, after which its course caunot be traced. 
On the uioriiing of t'lie 18th a sttrrni of considerable strength, 
with prt'swre below 39.30 (744), W:IS CeIltriXl in the Sitiut Law- 
rence Valley, a n d  bg the moriiing of the 19th this storm mas 
cell trwl iiorthea.;t o f  Newfoiincllaird. Moriugslowlgeastmard the 

mi-centre reached the 25th riieritliatr by t8he !Ed, after which it 
: i~)~~; i re i i t lg  recurved northw;rrd. During the iiight ot the 18- 
19tli ;I 1ir;tvyhtiow storui previiil~d a t  S:iiut John's, N. F. 0 1 1  the 
~noriiiiig of the 19th the wintl veered from south to northwest, 
1)IowiIig hard  aiitl driving to sea tlie ice which had closed the 
Iri~rl~or for h e w r a l  tliigs. This \vas t'lie first storm of the month 
which i I t l ~ i i i t ~ ~ ( 1  to  the 25th niericliao RS far ~oi i t l i  RS the trans- 
i~tliiittic* s teaiur l i i~~ rooteh. OU tlir 2lst  iLltd 32d a storm moved 
whtwtixl over the Saint L:twrenve Viilleg arid the Gulf of 
Siiint, L ~ ~ w w I I c ~ ~ ,  i111t1 by the 33tl Iliitl l>iisSeed 1lorthe:tst of New- 
thrutt1l:iud. w it11 1)rt.shure below 29.20 (542). By the 24th the 
stot.iu-ceir tre Iriid renchrd the 30th meritlian, and nu the 25th 
it wiis :iI)l)areutlj southwest 01' Iwlm(1, iu wlricli region its 
1,reheiice \viis indicittecl by repnrts of the 26th. This was the 
o i t l ~  htoriii of' the ~uotrtli ~ r l t o ~ e  path can be traced over the 
oceito frcmi coitht to coast. 011 the 23d a northeast gale set in 
a t  Beriuud:i, with riiiri and high barometer, 30.30 (770). The 
storrn coiitiunetl until tlie SEitli, with wind veering to east and 
soi~the;ist, nnd ou tlie night of the 24th weut to southwest, and 
ou  tlie 35th chaugeil to west. Lowest barometer, 29.98 (761). 
Ou tlie inoruiug of tlie 36th low pressure iwerailetl along the 
eritire Atlaiitic cottbt of the United States mid Cimada, and on 
tlte morning of the 37th a storm of'cousideritble strength, with 
pressure below 39.10 (739), was ceutral over west Nora Scotia, 
whence it appi~rently aioved rapidly northeastward aud (lis- 
appe;ired north of tlie region of obserrittion by tlte 28th. 

8 FOG IN FEBRUARY. 

The liuiits of fog-belts west of the 40th rneridian, as deter- 
mined from reports of shipmasters, are shown on Chart I by 
Jotted sliiidiug. East o!' the 55th meridiiin fog was reported 



30 

the corresponding mouth of t,he last 3 years the dates of occur- 
rence of fog near the Grauil B ~ u k s  in February, 1891, tiuui- 
bered 11 less thau the average; betweeu the 55th and 65th 
meridians 1 more thau the average; and west of t h e  G5th 
meridian 4 less thau t8he amrerage. Ou the dates fog was re- 
ported east of the 55th meridiaii general st.orms were ceutra'l 
in the Gulfof Saint Lawreuce. 011 the dates fog was reported 
west of the 55th meridian i t  occurred with the approach or 
passage to the uorthward of general storms. Dense fog wa.s 

New Jersey coasts on the lst,, 3d, 6t,h to 9th, 16th to lath,  20th 

northward of storms whose influence evt8encled off the coast. 

reported a t  points along t,he New England, New York, aud 

to 33~1, 35th, and 26th, with the approach or passage to the 

b OCEAN I C E  I N  FEBRUARY. 
Ice was reported more tlmn lo nort,h and about l & O  west of 

the average southern aud easterli limits of Arctic ice. for 
February. The southernmost ice was floe ice, i n  the pnsition 
given, on the 38d. The east,ernuiost ice reported mas :t large 
iceberg, iu the pOSitiOU givell, 011 the 5th. I U  February, 1888 
and 1889, no icebergs were reported ue:tr Newfbnudland a n d  
the Grand Banks. In each o f  the Fears named field ice was  
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l4tlr, 15th, 18t,h, and 35d of the curreut, mont8h Gulf ice was 
reported between Cape Breton Islancl aud Newfouudlancl. 

The ice reported for February, 1891, was deficient when 
compared with t h e  average quantity reported for t8he corre- 
spoudiug month df t,he last eight, years. 

Tlie following table shows the southern aud easteru limits of 
the region within which icebergs or field ice were reported for 
February during the last 9 years : 
~ 

Southern I 1  rn i t. E a s t a  l imit.  
I 

MonGh. Lat. N. Long. W .  Month. Lat. N. Long. W. 
~ _ _ _  _____ 

0 ,  0 ,  0 ,  0 ,  

February, 1863 ......... 42 01 52 46 February, 1553 ........ 46 I O  45 44 

;$;E;;; ;;;; ::: : : : :: : 42 00 43 45 
41 50 51 IZ February 18S5 ........ 47 52 42 00 

Frbranry, ......... 46 IO 47 l5 February: 1SS6 ........ 45 00 44 47 

~ $ ~ ~ ; : ~ ~ : : : : : : : : :  44 59 45 os February, 44 59 45 os 

50 00 F e ~ ~ r u s r y ~  1 ~ ~ 4  . . . . . . . . 46 50 

40 m 48 w February, 1857 ........ 46 26 41 50 

;;E;;;;;: :E$::::::::: :;5 9; $ 2  Fz;;;;;;: :;%:::::::: 45 44 35 3o 48 35 00 3o 
February, I S ~ I .  ........ 44 20 4s 00 February, ........ 44 33 44 59 

Average.. . . . . . . 43 07 48 57 Average.. . . . . . . 46 07 43 31 

FEBRUARY , 1891. 

TEMPERATURE O F  THE AIR (expressed iu degrees, Fahrenheit). 
Mauy of the voluntary stations do not have .standard thermometers or shelters. 

The distribution of mean temperature over t8he United 
States and Catiacla for February, 1891, is exhibited on Chart 
11 by dotted isotherms. In  the table of Sigual Service data 
the monthly meau temperature and t8he departure from the 
normal are given for regnl;tr stittious of the Sigual Service. 
The figures opposite the names of the geographical districts 
in the columns for meau temperature aiicl departure from the 
normal show, respectively, t8he averages for the serernl dis- 
tricts. The uormal for aiiy dist,rict may be found by adding 
the depx-ture to the current mean wheu the departure is below 
the uormal aud subtracting wheu above. The inouthlg meau 
temperatnre for regular stations of the Sigual Service repre- 
sents the meau of the inasimiini aud minimum temperatures. 

The meau teml)eratnre was highest over south Florida, 
where i t  was abol-e 70, ilud i t  wns above 60 in south Georgia, 
and along the east and west Gulf coasts. The mean terul'er- 
ature was lowest in extreme north Minnesota, North Dakota, 
and uortheast Moutana, where i t  was below 0 (zero), and i n  
the British Possessious uorth of east Montana i t  was below 
-10. The mean temperature was 10 or below from Miuuehota 
westward over Moutaua, in t8be lower Saint Lawrence ralley, 
in north Ontario, in the north part of the iipper lake regiuu, 
and at  elevated stations iu  central Colorado, and it was below 
30 in New England, save in southeast and extreme south 
parts, anbnorth of a line traced thence south of west to sonth- 
east Colorado, bheuce southward to central New Mexico, thence 
northwestward to east Califoruia in about latitude uortli 3S0, 
and thence uorthward over Oregon and Washiugtou. 

The mean temperature was above the normal east of a line 
traced from Lake Superior southwestward to extreme west 
Texas; to the west of' this line t8he meau temperature was be- 
low the normal. The greatest departure above the uormal 
temperature occurred from the lower lake region to the North 
Carolina, coast, where i t  was inore than 5, and the most marked 
departure below the normal temperature was noted ou the 
northeast slope of the Rocky Mountains, where it exceeded 
10. The mean temperature was below t81ie normal at, Father 
Point, Quebec, and at  Cape Bret80u Islanrl. 

A severe cold wave swept oyer the Dakotas and  Minnesota 
on the 2d. On the 8th a severe cold wave extended over south 

The mornings of 
the 9th and 10th were the coldest ever knomu for the season 
0 Wyoming, east Colorado, and Nebraska. 

iu southwest Texas, New Mexico, and southwest Colorado. 
At  t h e  following-named stations the temperature was  t h e  low- 
est ever repnrt8ed for the first decade of February : Montrose, 
Colo., -13, 16 below; Santa FQ, N. Mex., -6, 3 below; Fort 
Grant, Ariz., 14, 5 below; El Paso, Tex., 18, 2 below; Port 
Stantou, N. Mex., 6, 7 below; Sen Antonio, Tex., 26, 1 be- 
low ; mid Corpus Christi, Tex., 34, l below. The morniug of 
the 10th the temperature was 20 below the normal over the 
greater part of east Texis. On the 17th the weather was the 
marmest on recortl fijr the season i n  Marylayd, the District of 
Uoluinbia, t8he weht lbarts of Virgiuia and the Carolinas, and 
in north Georgia. A t  the following-named statious t h e  maxi- 
niiini temperature was higher thau previously reported for the 
second decade of February : Baltimore, Md., 74, 3 above; 
Washingtnu City, 74, 1 abore; Lynchburgh, VR., 74, 1 above; 
Raleigh, N. C., 76, 5 above; Chattanooga, Tenii., i G ,  4 above; 
ant1 Atlauta, Ga., 76, 1 above. During the 17th and 18th t h e  
tem1)erature was more thau 20 above the normal in the dis- 
tricts named, and the morning of' the 18th i t  was 34 above a t  
Wnsliiugton City. A cold wave exteuded over the east a n d  
weqt Gulf states ou t h e  56th and 37th. In uorth Florida the 
moruiug of the 27th was one of the cbldest ou record for the 
season , the mininium temperature at Jacksouville, 30, being 2 
lower thau previously recorded for the latter part of February. 
Extremely cold weather also prevailed in northwest Moutaua, 
where the minimum was -34 a t  Fort Assiuuiboiue, which was 
12 lower than any previous record for the season of the year. 

The seasoual temperature, Jaunary and February, 1891, 
averaged about as follows: In the middle and south Atlantic 
aud New England states the temperature continued above t h e  
normal, and the seasonal departure was 2 to 3. The tempera- 
ture also continued above the normal in the west Gulf states, 
the Rio Grancle Valley, the Ohio Valley ancl Tennessee, and 
the Lake region, the seasonal departure beiug 4 to 5 iu the 
Ohio Valley and Teuuessee ancl the Lake region. In  the ex- 
treme nort8hwest, where the mean temperature for January was 
20 above the uormal, the mean for February was nearly 3 be- 
low the uormal, aucl the seasonal departure \vas about 8 above 
the normal. The temperature contiuuecl above the normal in 
the upper Mississippi valley, where the seasoual departure 
was nearly 5. I n  the Missouri Valley and on the northeast 
and middle-easteru slopes of the Rocky Moontaius the excess 


